
Status of Lynx 
In Maine 

Presenter
Presentation Notes
I’ll be sharing our observations of lynx in Maine, starting with a brief review of our lynx species assessment that summarized conditions in 2006 and then provide more recent observations on the status of lynx in Maine today.     



Maine’s Forest - contiguous forestland 

• ~18 million acres of forest 
–   6 mill acres spruce/fir 
 

• Privately owned-forest mgmt. 
 

• Limited development pressures 
 
• Easements on 2.5 million acres  

– Protected from development 
– Active forest management  

 
Distribution of spruce/fir forest type group, Maine 2012  
(Homer et al. 2012) 

Presenter
Presentation Notes
About 90% of Maine is forested, so we have large tracts of forestland which is pretty unique. About 1/3 of Maine’s 18 million acres of forest is classified as s/f covertype. Unlike most of the DPS, most of the land is privately owned and primarily managed for forest products.  Although development pressures are limited, easements on about 2.5 million acres will protect these areas from development and most of this land will still have active forest mgmt activities. 



1970-85 Budworm Outbreak 

Presenter
Presentation Notes
Like elsewhere, forest disturbance has the greatest influence on the amount and quality of habitat for lynx and snowshoe hare.  The most recent disturbance event, occurred more than 30 years ago and was widespread with most of Maine’s s/f defoliated by spruce budworm.  This record spruce budworm outbreak led to extensive clearcutting of s/f and subsequent herbicide application to promote softwood regeneration.     



1990s – Today 
Extensive Areas of Regenerating Forest 

Presenter
Presentation Notes
Within 15 years, much of northern Maine s/f had regenerated into densely stocked sapling stands and they remain common today.  



Forest Conditions-Forest Inventory Data 
 

3 million of acres of S/F forest  

Source: Maine Forest Service – Ken Laustsen 

Sapling Dense 
1982 ½ million 340,000 

1995 1 million ½ million 
2006 1.4 million 700,000 
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Presentation Notes
About half of Maine’s s/f forest is found in the 5 northwestern ecoregions that make up Maine’s core lynx range. Immediately following the budworm outbreak about ½ million acres of Maine’s s/f forest was classified as sapling, by 1995 it had doubled to 1 million acres and by 2006, 40% of Maine’s s/f forest was sapling and about half was classified densely stocked.   



Forest Inventory UPDATE 2014 
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Presentation Notes
For this meeting, Ken Laustsen from the MFS provided this update, which shows that habitat in the 5 NW ecoregions has continued to increase based on data collected during periodic forest inventories by the forest service.



Monitoring Lynx in Maine 

 
 
 

1. Radio Telemetry Study: 1999-2011 
 

2. Periodic Winter Snow Track Surveys 
• 1995-98, 2003-2008, 2015-2017 
 

3. Credible Sightings – MDIFW Staff 
 
 
 

4. Incidental Take  
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Presentation Notes
We have been tracking the status of lynx in Maine for 2 decades, that has included periodic winter snow-track surveys, a 12 year radio telemetry study in northern Maine, and tracking credible lynx sightings, and monitoring take.  



Radio Telemetry Study: 1999-2011 

• Captured 191 lynx  
• 113 kittens in 43 litters 
• 85 radioed 
 

• Occupy small home ranges 
 

 

• Lynx select best habitats 
 

• Good reproduction and survival 
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Presentation Notes
Over a 12 year period, we captured 191 lynx, including 113 kittens in 43 litters and radio collared 85 lynx.Lynx in this study, occupied relatively small ranges, showed a strong selection for the best habitats, and were productive



Radio Telemetry Study: 1999-2011 

 

   Budworm Impacted 
    46% s/f clear cuts 
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Presentation Notes
Our study area was in 4 northern Maine townships, where regenerating s/f clear cuts were common (46%) of the study area.



Radio Telemetry Study : 1999-2011 

• Home range : 25 km2 F, 50 km2 M 
    

• Male home range overlaps 3 females 
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Annual home ranges for adult females averaged 25 km2 and 50 km2 for males.  Although hare densities in regen. Cc  declined from 2 hares/ha to 1 hare/ha; annual hr size did not change.Males shared their home ranges on average with 3 females, and their home range contain at least 1 females entire home range. 



Radio Telemetry Study : 1999-2011 

Density 
•  4.5 adult/100km2 
• 5-9 kittens/100km2 
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Presentation Notes
We estimated a density of 4.5 adult/100km2, based on the home ranges of 13 resident adult lynx (6 M: 7F) that occupied a 292 km2 area.   



Radio Telemetry Study : 1999-2011 

•  Habitat Use - Selection for S/F sapling forest 
• 1,800-2,300 acres in Female HR 
• 3,000 -4,000 acres in Male HR 
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With the abundance of regenerating s/f clearcuts, we saw a strong selection for this habitat.  For resident adult females, between 1,800 and 2,300 acres of their home range contained s/f sapling forest and resident adult males contained nearly twice as much since their home ranges were larger. 



Radio Telemetry Study: 1999-2011 

• Population demographics 
– 65% of adult females with kittens 
– Average litter size: 2.63 (range 1-5) 
– Kitten Survival: 78% 
– Annual Adult Survival: 76%  (SE=3.37) 

• Predation 
• Starvation-lungworm 
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Presentation Notes
On average, 65% of adult females produced kittens with litters of between of 1 and 5 kittens.  Regardless of hare densities, if females produce litters most kittens survived.  We also observed high survival among adult radiocollared lynx. Of those that died, predation followed by starvation were the leading sources of mortality; starvation losses were attributed to lungworm. 



Reproduction: Lynx Study Area (400km2) 

Year AF # Litters Productivity  in CC   in SHW
1999 1 1 100%   
2000 3 3 100%  
2001 4 4 100% 2.22
2002 9 9 100% 1.8
2003 7 6 86% 1.85
2004 9 7 78% 1.79
2005 5 4 80% 1.92 0.87
2006 7 1 14% 1.19 0.97
2007 7 2 29% 0.99 0.65
2008 4 0 0% 0.8 0.66
2009 4 0 0% 0.75 0.64
2010 5 5 100% 0.91 0.96
2011 1 1 100% 1 1.31

Hares/Ha 
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Presentation Notes
In years when hare densities in clear cuts avg. 2/ha, all females produced litters.  When hare densities in clear cuts declined to less than 1 hare/ha, fewer females produced litters.   However, perhaps what is more interesting is the fact that all females in the last year of the study, 2010 produced litters. Hare densities began to increase in s/f stands that were clear cut, as well as, those harvested using shelterwood techniques.The hare densities in this slide was provided by Dan Harrison’s students at the U of Maine.



Population Estimate 

• Available lynx habitat in northern Maine – FIA 
 

• Proportion of habitat occupied – track surveys 
 
• Amount of lynx in occupied areas - habitat in h.r. 

 
 
 
 
See Appendix IV – Maine’s Lynx Assessment 
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Presentation Notes
For Maine’s lynx assessment, we estimate Maine’s lynx population by first estimating the amount of available habitat lynx in northern Maine using Forest Inventory Data (FIA) collected by the Forest Service annually. If you recall there was 3 million acres of s/f forest in the core range and half was classified as sapling.Then we estimated, the proportion of habitat occupied by lynx based on periodic winter snow track surveys. And we estimated the number of lynx in occupied areas based on the amount of habitat in female and male hr.



2006 Population Estimate 
  750 – 1,000 Adult Lynx 
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Presentation Notes
Although, we’ve heard estimates of 500 lynx in Maine, we view our estimates as conservative, since we restricted the estimate to northwestern Maine and only produced estimates of the number of adults, when their were many kittens on the landscape. 



2015 Population Estimate 
> 1,000 Adult Lynx 

Presenter
Presentation Notes
When preparing the species assessment, we thought Maine’s lynx population had peeked because of observations of lower hare densities in older regenerating clear cuts and lower reproduction observed during telemetry study.  However, other indices since 2006, suggest Maine’s lynx population is continuing to grow as evident by credible lynx sightings by IFW staff.  Where sightings between 2000 and 2006 are seen again in red and recent sightings are shown in yellow.  Lynx sighting are no longer novel in northern Maine and staff have indicated that they do not report all sightings. Thus, recent sightings are likely underreported.  Although we haven’t updated estimates, it seems likely that Maine’s lynx population exceeds 1,000 adults.



Credible Sightings 



Indices suggest Maine’s lynx pop still 
increasing 

Road Mortalities Incidental Captures in Traps 

Presenter
Presentation Notes
We have also seen an increasing trend in road mortalities since listing. And despite declining trapper number, incidental catches of lynx  are also increasing.  – In addition, when we examine these animals these animals are healthy; within the expect weights for their age and sex class.     



Periodic Winter Track Surveys 

• Snowmobile 55-80 km Unplowed Roads / 100km2 
 
•  24-72 hrs. after snow/wind event 
 
• GPS survey route and track intercepts 
 
• Collect additional data at track  

– Photograph 
– Measurements 
– Assign STQ 
– Number of Individuals 
– Direction of Travel 

Presenter
Presentation Notes
Following the same methodology, we have periodically surveyed towns in northern Maine to document lynx presence.  These surveys involve traveling 55-80 km of unplowed roads by snowmobile, 24-72 hours after a snow or wind event and marking each lynx intercept, as well as, additional information at each track to help assess the number of individuals present at time of survey.
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Between 2003 and 2008, we surveyed 93 towns in northern and western Maine and encountered lynx tracks in 43 towns primarily in northern Maine (depicted in green here). 
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In 2015, we surveyed 24 towns in northern and western Maine  (as well as a handful of towns in eastern Maine) and encountered lynx tracks in both areas where lynx were observed previously, as well as, areas where lynx were not previously observed.   Areas we surveyed are depicted by dark outlines, those with lynx have a track overlaid on the township and those w/o lynx are marked with hash lines.



Monitoring Lynx – Track Surveys 

 
 

 
 
 

 
19 towns surveyed in 2003-08 and 2015 
Time period Number of towns 

surveyed 
Number of 

towns with lynx 
% occupied 

2003-2008 19 11 58% 
2015 19 18 95% 

Time period Number of towns 
surveyed 

Number of towns 
with lynx 

% occupied 

1995-1998 116 10 9% 
2003-2008 91 43 47% 
2015 24 19 79% 
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During 1990s surveys, we found lynx in 10 of 116 towns surveyed.In early 2000s, we found lynx in 43 of 91 towns surveyed. In 2015, during the initial survey year of our 3rd periodic survey, we found lynx in 19 of 24 towns.If we look at just the 19 towns surveyed in the early 2000s and in 2015, we found lynx in nearly every town surveyed in 2015, compared to just 58% during early surveys.  



Preliminary Occupancy Models 

2015 
Naïve estimate: 18/19 towns 
Ψ = 0.951 +/- 0.05 SE  
 
 
Mean Detection  rates: 
p = 0.176 +/- 0.010 SE 
 
Ψ = 0.80 +/- 0.08 SE  
 
 
 

2003 
Naïve estimate: 17/19 towns 
Ψ = 0.897 +/- 0.07 SE  
 
 
Mean Detection  rates:  
p = 0.065 +/- 0.007 SE 
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Working with Dr. Erik Blomberg at the University of Maine, we have some preliminary occupancy data to share – we looked at 2003 and 2015. In 2003, we surveyed areas in NW Maine, the core range where you would expect to encounter lynx.  In 2015, we looked for lynx across the range, therefore you would expect low encounters.  However, occupancy was higher in 2015.  What is perhaps more interesting, is changes in detection rates between surveys.  During 2003 surveys, in the core of lynx range, the probability of detecting at least 1 lynx in a single township given that lynx were present was lower than 2015 surveys, where only 25 km of roads needed to be surveyed with a 100% probability of detecting a lynx vs.  80 km during earlier surveys.
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So if we look at the 3 towns, surveyed in both 2003 and 2015.  



 
 
 
 
 
 
 
 
 
 
Detection Higher 2015 
    =2003 tracks        =2015 tracks 
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Presentation Notes
 we found more lynx tracks and greater distribution of tracks in 2015 –suggesting a colonizing pop of lynx that occupied the best habitats first.



Future Surveys 

• Surveys to continue 2016 and 2017 
– Resurvey areas previously surveyed  
– 25 towns each year for 3-4 years.     
– Same survey design 
 

• Occupancy modeling –   
• Has Occupancy Increased (i.e., expanding)? 
• Has Prob. Of Detecting Lynx Increased? 
• Has density/pop increased? 
 

Presenter
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In collaboration with Dr. Blomberg at U Maine, we plan to continue our surveys over the next 2 – 3 winters to collect additional data to further evaluate whether lynx occupancy, probability of detection, and density has increased as initial survey results suggest.



Models 

 
2003-08 Track surveys 
 
Found lynx in  
• 22 of 55 Low Probability   
• 13 of 18 High Probability   

Presenter
Presentation Notes
Our survey findings deviate from Hoving’s 2003 habitat model, where we found lynx in areas of both low and high probability.    



Models 
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As well as Simon’s habitat model, where We detected lynx tracks in both low and high probability areas during 2005 and 2015 winter snow-track surveys 



 
Current Models:  
 

Data  
• From colonizing population of lynx that 

occupied best habitat first 
 
• Limited data on value of Partial Harvest 

– Most of s/f forest cut in 1980s 
– PH in remaining smaller patches of s/f  or 

mixed forest 
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Although models have improved with changing technology and new research, our survey findings deviate from models suggesting need for model improvement.   



Future  

• Another Budworm Outbreak on Horizon 
 
• FPA – allowances for larger clearcuts 

– Wildlife Value 
– Response to disease  

 
• Will PH in maturing s/f forest provide adequate 

habitat for hares and lynx? 
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Noticeable defoliation of spruce and fir in northern Maine from another budworm outbreak is expected in 2-4 years (http://www.maine.gov/dacf/mfs/forest_health/insects/spruce_budworm_2014.htm) Although the FPA favors ph, there are allowances for larger cc when of value to wildife or responding to insects or other disease.



Shelterwoods –emulate clear cuts 



Summary 

• Maine’s lynx population is robust 
 
• Populations are still increasing 
 
• Forest disturbance benefit lynx 

 
• Land Use Regulations did not lead to current 

conditions 
 
• Provide private land managers forest stand 

characteristics that support hares and lynx 
 

Presenter
Presentation Notes
Since listing, we have learned that Maine’s lynx population is robust and behave more similarly to core than peripheral populations.  Populations are likely still increasing and lynx respond will to forest disturbance.  Since most Maine is privately owned, our goals have been to provide forest managers with forest stand conditions that support hares and lynx.
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